


Disclaimer

The document which accompanies this disclaimer is American Cyanamid’s avian and aquatic
risk assessments. The document presents the company’s views. It does not represent EPA’s
views, which are posted separately at this homepage address. This document is being posted on
the EPA homepage at American Cyanamid’s request.

The reader may notice that several pages contain the statement "confidential.” American
Cyanamid has consented to the publication of this document, thereby waiving all claims that this
document contains confidential business information.
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EXECUTIVE SUMMARY

An avian ecological risk assessment was carried out for the use of chlorfenapyr (AC 303630) in
cotton. The assessment employed the terminology and followed the procedures set out in the
United States Environmental Protection Agency's (EPA's) Framework for Ecological Risk
Assessment (1992). This document defines ecological risk assessment as "a process that
evaluates the likelihood that adverse ecological effects may occur or are occurring as a resuit of
exposure to one or more stressors.” It also notes that an ecological risk assessment may
evaluate ohe or many stressors and one or many ecological components. In the present
assessment, a single stressor, chlorfenapyr, was evaluated for many ecological components.
The assessment followed the procedures specified in the Framework in that the Problem
Formulation, Analysis, and Risk Characterization phases were all performed.

This assessment was carried out to provide EPA with a higher tier evaluation for chlorfenapyr.
EPA’s Environmental Fate and Effects Division (EFED) previously reviewed the data on
chlorfenapyr and performed a Tier 1-type assessment using Risk Quotients, or RQs. EFED's
assessment conciuded that chiorfenapyr poses unacceptable acute and chronic risks to birds
because RQs deemed acceptable by EPA were exceeded. The Tier 1-type RQ assessment is
a screening evaluation which relies on laboratory toxicity studies and published theoretical
values for residues in avian food items, which are not necessarily representative or valid for all
chemicais'. An important issue fo registrants is, if a Tier 1 assessment indicates unacceptable
risk, what can be done to provide a valid "higher tier" characterization of actual ecological risk?
American Cyanamid Company is unaware of any guidance as to the scope of studies, or
procedures, needed to perform such an assessment. We elected to follow the formalism of the
Framework document closely in the hope that the resulting higher tier assessment wili be useful
to EPA.

Cyanamid's higher tier assessment focused on developing better estimates of potential avian
exposure to chlorfenapyr. In the context of the higher tier assessment, avian exposure has
three related, but distinct components. The first component is the potentiat for contact with
residues of chlorfenapyr, as gauged by measured residue levels in relevant matrices. The
second component is the potential for bird species to come into contact with residues of
chlorfenapyr as gauged by the degree to which these species use cotton fields. The third
component is the potential for regional bird populations to come into contact with chlorfenapyr,
as gauged by the proportion of a region that might be treated. Consideration of three different
components of exposure is a major difference from a Tier 1-type RQ assessment that relies
solely on published point estimates of residues, and assumes exposure to that fevel of residues
100% of the time.

The higher tier assessment relied on an extensive set of guideline and non-guideline studies for
chlorfenapyr, including studies that were not available when EFED completed its Tier 1-type
assessment. The extensive database was supplemented with information on the mode of
action of chiorfenapyr, the fate and partitioning of chlorfenapyr in the environment, cotton
insects and pest management, and cotton production in a regional context. Risk was evaluated
at three fevels of biological organization (i.e., ecological components) - the individuat bird, the
"local" bird population, and the “regional” bird population. The risk to threatened and
endangered species was also considered. Highlights of the significant outcomes or conciusions
of each of the three phases of the assessment follow.

* tssues pertaining to the vaiidity and representativeness of the RQ as an indicator of acute and chronic risk are discussed in the
Analysis and Risk Characterization sections.
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In the Problem Formulation phase, the valued ecological entity was identified as bird species
associated with cotton fields and their borders. This spatial unit was termed the “cotton
agroenvironment”. Assessment endpoints were established for the individual bird, the “local”
population (i.e., birds associated with a single cotton field and its borders), and the “regional”
population (i.e., birds associated with the cotton agroenvironments in a county, state, or
ecoregion). Based on toxicity information, the assessment endpoints for individuai birds and
endangered species were survival and reproduction. For the local population, the assessment
endpoint was change in population size due to changes in survival and reproduction. For the
regional population, the assessment endpoint was also change in population size due to
changes in survival and reproduction. For each assessment endpoint, a suite of measurement
endpoints was used, as appropriate to individuals, local, and regional populations and the
components of exposure described above. A detailed conceptual model was developed in
narrative and in tabular form to evaluate the relative significance of the various possible
exposure pathways and routes.

The Analysis phase summarized and synthesized the extensive study database and related
information. Based on the key cotton pests, cultural practices, and the timing of chlorfenapyr
applications, the Cotton Belt was divided into two parts for the purposes of the assessment: (1)
“Western Cotton” was defined as West Texas, Arizona and California; and (2) “"Southern
Cotton” was defined as Texas High Plains and east to North Carolina. These regions roughly
carrespond to the use patterns specified in the ALERT® and PIRATE® labels. Bird species
using cotton were identified using census data and scientific (iterature, and focal species were
selected for purposes of risk characterization. The results of the Analysis included a refined
conceptual model which identified dietary exposure for birds that eat insects and seeds as the
most likely and most significant exposure and risk scenario. In addition, exposures via
ingestion of earthworms, soil and sediment were quantitatively estimated using available
inforration and worst-case assumptions. Additional data are currently being gathered on
residues in, and populations of, earthworms in cotton fields to validate these exposure
estimates for birds that eat worms. The cotton agroenvironment was qualitatively and
quantitatively described in detail, using Geographical Information System (G1S) data. Exposure
and effects profiles were established and key assumptions of the analysis were supported.

The Risk Characterization phase incorporated information on ecological effects, residues, bird
species using cotton, and nature and extent of cotton as measurement endpoints. A weight-of-
the-evidence approach, relying on suites of endpoints and expert judgment, was used for all
levels of biological organization. For risk to individual birds, toxicity information, information
about the food base in cotton agroenvironments, timing of usage, and field study resuits were
considered. This information was supplemented with survey and species occurrence data for
endangered species. Section 18 monitoring program results were considered supportive.
Uncertainties were explicitly evaluated.

Risks to local and regional bird populations were estimated when risks to individual birds were
considered possible, even if improbable. For local populations, measured or estimated residue
levels in relevant avian food itemns, laboratory toxicity test results, and information on bird food
habits and behavior were used to develop refined Risk Quotients (RQs). Uncertainties in the
RQs that might bias estimates of risk were explicitly evaluated. Finally, for regional populations,
historical information on cotton planting in counties, states and ecoregions, along with insect
infestation information and habitat classifications, were used. Again, uncertainties were
explicitly evaluated.
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At the level of the individual bird, it was concluded that there is a low to very low likelihood for
adverse impacts on survival or reproduction in either Southern or Western Cotton. There is
temporal overlap of bird breeding and early season applications of chlorfenapyr for mites in
Western Cotton. However, incremental risks to reproduction are not likely, due to the low
application rates, the limited degree to which most bird species use cotton fields and the
background of existing cultural practices. Risk to endangered species was considered low
because data indicated their very low usage of the cotton agroenvironment. At the level of the
local population, RQs calculated for what are considered typical exposure scenarios were
within, or very close to, values deemed acceptable by EPA. Certain highly conservative worst-
case scenario RQ calculations somewhat exceeded EPA's levels of concern; however, when
these RQs were refined using exposure estimates representative of typical exposures they
were within, or much closer to, EPA acceptable values. Additionally, the estimated residues in
fruit and insects off the field may likely be up to 10-foid less than the levels used in the analysis.
Therefore, RQs may have been overestimated. It was concluded that there is very low
likelihood of impacts on population size of a species. Likewise risks to regional populations was
also considered to be low or very low. The absence of risk at the regional population level
corresponds not only to the absence of significant risk to the individual and the local population,
but also to the relatively low proportion of the landscape that is planted to cotton, and the limited
area within cotton that will be treated with chlorfenapyr according to the proposed label. A
highly conservative overestimate assumes 19% of the total acres planted to cotton may receive
a chlorfenapyr application. This is based on a historical average of 6.8M acres of cotton
requiring treatment for the control of tobacco budworm/cotton bollworm. From state resistance
monitoring resuits, it can be conservatively estimated that resistant tobacco budworm/cotton
bollworm infest approximately 20%, or 1.4M acres, of the 6.8M acres. Cotton acreages
requiring insecticide applications for mite and beet armyworm infestations, historically average
1.1M and 0.8M acres, respectively. Based on a high market estimates, a maximum of 50% of
these acreages (0.6M for mites and 0.4M for beet armyworm) may receive chlorfenapyr
applications.

The mitigation measures included in the proposed chlorfenapyr label were evaluated with
respect to the risk factors identified in the assessment. These measures provide effective and
adequate protection.

This higher tier assessment concludes that the risk of chlorfenapyr to birds is low to very low.
The conclusion applies to individual birds, threatened and endangered species, local
populations, and regional populations. This deterministic risk assessment, which is based on
the recommendations specified in the EPA's Framework document, represents a significant
expansion of the Tier 1 Risk Quotient-based screening level assessment typically conducted by
EFED. Furthermore, EFED’s assessment relies on default assumptions to estimate
concentrations in the environment, while this higher tier refined assessment utilizes measured
field concentrations to define realistic exposures. This assessment identifies potential
problems, offers effective mitigation measures and provides a thorough scientific evaluation
which demonstrates that the use of chlorfenapyr on cotton does not pose any unreasonable risk
to avian species.
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lBACKGROUND, FEATURES, AND ORGANIZATION OF THE ASSESSMENT J

Background -- Ecological Risk Assessment in General

This is an avian ecological risk assessment of chlorfenapyr {AC 303630) for the control of
budworm, bollworm, the armyworm complex, and mites in cotton. It is based on the
Environmental Protection Agency's (EPA) Framework for Ecological Risk Assessment {EPA
1992). The Framework defines ecological risk assessment as: “... a process that evaluates the
likelihood that adverse ecological effects may occur or are occurring as a result of exposure lo
one or more stressors. A risk does not exist unless (1) the stressor has the inherent ability to
cause one or more adverse effects and (2) it co-occurs with or contacts an ecological
component (i.e., organisms, populations, communities, or ecosystems) long enough and at
sufficient intensity to eficit the identified adverse effect. Ecological risk assessment may
evaluate one or many stressors and ecological components.” In the present assessment, a
single stressor, chlorfenapyr, is evaluated. Many ecological components are considered.

There are three major phases to the ecologicai risk assessment process as set forth by the
Framework. The first phase, Problem Formulation, includes preliminary characterization of
exposure and effects, examination of scientific data and data needs, policy and regulatory
issues, and site-specific factors to define the feasibility, scope, and objectives of the risk
assessment (EPA 1992). Successful completion of this phase will result in: assessment
endpoints that adequately reflect management goals and the ecosystem they represent;
conceptual modeis that describe key relationships between a stressor and assessment
endpoint; and an analysis plan (EPA 1996).

The second phase of ecological risk assessment is termed Analysis. It consists of two
components, characterization of exposure and characterization of effects. Characterization of
exposure aims to predict or measure the spatial and temporal distribution of a stressor and its
co-occurrence or contact with ecological components of concern. Characterization of effects
aims to identify and quantify the adverse effects elicited by the stressor, and, if possible,
evaluate cause and effect relationships.

The third phase of ecoiogical risk assessment is termed Risk Characterization. in this phase,
the resuits of the exposure and ecological effects analyses are used to evaluate the likelihood
of adverse effects occurring, in this case when chlorfenapyr is apptied to cotton. Risk
characterization includes a summary of the assumptions used, the scientific uncertainties, and
the strengths and weaknesses of the analyses. Also, the ecological significance of the risks is
discussed, with consideration of the types and magnitudes of the effects, their spatial and
temporal patterns, and the likelihood of recovery.

The output of the ecological risk assessment process is a key product for the decision-makers’
deliberations. Depending on the potential adverse effect and the regulatory context, the risk
manager may also weigh the ecological risks against likety benefits; this exercise falls outside
the scope of ecological risk assessment. Because chlorfenapyr will be regulated under the
Federal insecticide, Fungicide, and Rodenticide Act (FIFRA), weighing of its benefits against its
risk is permissibie.
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Background -- Chlorfenapyr

In the standard laboratory tests required under FIFRA, chlorfenapyr has exhibited high or very
high oral toxicity to birds. It has also been shown to be relatively persistent in sail (according to
EPA criteria), with an average field half-life of about 9 months. This combination of high toxicity
and relative persistence in soil has raised concerns about the risk the compound may pose to
birds, as indicated by the standard Tier 1-type assessment done for chlorfenapyr by the EPA
Ecological Fate and Effects Division {EFED). In this screening level assessment, the main tool
used is the Risk Quotient (RQ), the ratio of estimated environmental concentration (EEC) to
toxicity (LDs, or LCq, test results). EFED concluded that chlorfenapyr poses unacceptable
acute and chronic risks to birds {DP Barcode D211863).

Features of this Ecological Risk Assessment

An initial objective of the present assessment is to identify the major ecological factors to be
considered and their regulatory context. The valued ecological entity is bird species associated
with cotton fields and their borders ("the cotton agroenvironment®). The regulatory context is
pesticide registration as governed by federal law (FIFRA) and EPA regulations. One very
important aspect of this context is the Tier 1-type assessment. Specifically, if the Tier 1-type
assessment indicates unacceptable risk, what can be done to provide EPA with a refined
{higher tier) assessment? There appears to be little guidance or agreement on the scope, data
requirements, and procedures necessary to produce an acceptable higher tier assessment, with
the exception of the general guidance of the EPA Framework Document. American Cyanamid
Company hopes that by closely following the formalism of the ecological risk assessment
process as set forth in the Framework, and by providing additionai data and analyses, we can
produce a usefut higher tier assessment.

There are four main differences between the present higher tier assessment and a standard
Tier 1 assessment. First, as mentioned above, the present assessment follows the formalism
outlined in the EPA’s Framework for Ecological Risk Assessment (1992). There will be explicit
statements and discussions of assessment and measurement endpoints, of assumptions, and
of uncertainties.

The assessment considers multiple endpoints -- risk to individual birds, “local” populations, and
“regional” populations. “Local” populations are defined as the birds that frequent a cotton field
and the area within a 50 meter border around the cotton field - the “cotton agroenvironment”.
This operational definition is suggested because the cotton field is the basic management unit.

Second, the present assessment draws on many guideline and non-guideline laboratory tests
as well as a variety of field tests. It also draws on information about the cotton crop and its
environs, insects and pest management in cotton, and published information about avian
phenology, behavior, and environmental exposures. Results from monitoring programs
conducted by the States to support Section 18 Emergency Exemptions are also considered, as
ancillary information. One unique feature of the field information is a Geographical Information
System (GIS) analysis of habitats and avian species associated with cofton. This array of
information produces greatly improved estimates of exposure compared to a Tier 1 assessment
because it allows key variables that affect avian exposure to chlorfenapyr in cotton to be
considered. Such key variables include, for example, the specific bird species using cotton
fields, the prevalence of food items and distribution of residues, and the geographic relationship
between the cotton agroenvironment and other features of the landscape. It should be noted
that co-occurrence, as an indicator of potential for exposure, is given as an important element
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in ecological risk by EPA (see the Framework definition). Detailed consideration of exposure is
clearly desirable.

The third major difference between the present assessment and a standard Tier 1 assessment
is that the EPA approach essentially assumes every individual bird will be exposed all the time.
The present assessment explicitly addresses the uncertainties (in this case, conservatisms) in
this approach. The assessment also focuses explicitly on the two major parts of the Cotton Belt,
based on geography and cultural practices. These areas are termed “Western Cotton” (West
Texas, Arizona and California) and “Southern Cotton” (Texas High Plains and East). By looking
at multiple endpoints and different cotton cultural practices in this manner, the assessment not
only provides a valid and reliable characterization of risks, but also provides information that
supports the incorporation of practical, effective risk mitigation measures on the label.

Finally, the fourth major difference between the present assessment and a Tier 1 assessment
relates to reliance on the Risk Quatient (RQ) to characterize risk. In the Tier 1 assessments
currently done under FIFRA, the major tool used is the RQ. It is perhaps unfortunate that the
term Risk Quotient implies that the RQ is a measure of risk. The RQ is a screening tool that
does not specifically address, or incorporate information relating to, the likelihood that adverse
effects will occur. Nonetheless, the RQ is the measure used by EPA in its assessments and
Cyanamid is unaware of any other index that is accepted by EPA for regulatory evaluations.
Therefore, this assessment improves the RQ approach by using an array of data and
information to produce refined or improved estimates of realistic worst-case and typical-case
exposures. The RQ is used here as a component of an overall weight-of-the-evidence
approach to produce a realistic characterization of avian risk with a high degree of confidence.

This assessment aiso considered the potential exposure to threatened and endangered species
from chlorfenapyr use on cotton. Only one endangered species, the Brown Pelican (Pelicanus
occidentalis) was observed in any of Cyanamid's avian censuses or field studies. This species
is not likely to use cotton or be exposed to chlorfenapyr. The major focus of the present
assessment is therefore on non-threatened, non-endangered avian species as found in cotton
by the avian census studies or indicated by a detailed review of available literature. However,
the new information that has been gathered on measured residue levels of chlorfenapyr in food
items, bird usage of cotton fields, and factors that mitigate exposure potential, is also germane
to threatened and endangered species. As EPA is aware, a substantial effort for protecting
endangered species is underway by an Industry group termed the FIFRA Endangered Species
Task Force (FESTF). Cyanamid is a founding member of that Task Force, which will help
provide EPA with additional information and approaches to protect threatened and endangered
species from potential effects of pesticides.

Organization of the Ecological Risk Assessment

This assessment follows the organization set forth in EPA's Framework document. That
organization necessitates repetition of some information in each phase of the assessment.
Attempts will be made to keep this repetition to a minimum. Definitions of key terms unique to
this assessment will be provided in the text as soon as possible after a term has been used or
as footnotes. Because of the extensive database on chlorfenapyr, study-specific information
will be provided in Appendices and will only be summarized in the body of the assessment.
Finally, because of the multiple assessment endpoints, multiple measurement endpoints, and
the different techniques used to assess risk, the reader is urged to peruse the Analysis Plan
carefully. That section will provide a road map and illustrate how the data and assumptions are
used to assess risk.
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|PROBLEM FORMULATION J

The Problem Formulation phase includes a preliminary characterization of exposure and
effects, examination of scientific data and data needs, policy and regulatory issues, and site-
specific factors to define the feasibility, scope, and objectives of the risk assessment.
According to the EPA Framework, successful completion of this phase will result in assessment
endpoints that adequately reflect management goais and the ecosystem they represent;
conceptual models that describe key relationships between a stressor and assessment
endpoint(s); and an analysis plan.

Table of Contents for the Problem Formulation Phase

Stressor Characteristics umm f ical and Surmimary Table
Chemical Charactetistics of
Chiorfenapyr
neral in nonUse Application Infarmation for
Pattern Southern and Western Cotton
Physical ical Properfies  Dissipation and degradation
and Fate in ¢ nvirpnment
Biological/Mode of Insecticidal Description
Action
Overview of Toxjcity Acufe toxicity of chlorfenapyr and

major soil degradates to birds,
fish and mammatls

i m Cattle feeding study, fish
s} . Potenti biocaccumulation, raf and hen

Biomaanification and melabolfism studies

Ecosystem Potentially at Risk The Cotto nvironment Southemn and Westem Cofton;
PIRATE® and ALERT® use
pattern

Cultural Practices in the Cofton Southermn and Westem Coffon;
Aagroenvironment PIRATE® and ALERT® use
pattemn

Eield Borders Estimated number of acres in
borders based on field size

Assessment Endpolints for Direct effects on survival and
Avlan Risk reproduction; changes in
population size

Measurements Endpoints for ndivi i General toxicily of chiorfenapyr;

Avian Risk partitioning and degradation; bird
species associated with cotfon;
field study results

Local Bird Populations Resulls of standard laboratory
tests for acute, dietary and
reproductive effects; numerocus
field studies (residue levels and
decline)
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Table of Contents for the Problem Formulation Phase

Regional Bird Populations General toxicity of chlorfenapyr
partitioning and exposure; cotton
in a fandscape context

Ecological Effects Effect on avian food items

Conceptual Model Potentlal ways and Routes of Direct and indirect
Avian Ex| I

General Partitioning of Potential ways that exposure
hlorfenapyr intg Air, Soil, Pianis  might occur

and QOther Possible Food liems,

and Water

Physical and Chemical Properties  Potentially significant pathways
(Southern and Western Cofton)

atial Temporal ects of
Exposure

Analysis Plan for This Risk Data to be considered and how
Agsessment they will be used.

Comments on the Problem
Formulation Phase
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Stressor Characteristics

The stressor being evaluated in this risk assessment is the novel pyrrole chlorfenapyr (also
referred to as AC 303630), an insecticide-miticide being developed by Cyanamid for foliar
applications in cotion. Below is a summary of some of the physical and chemical and
environmental characteristics of chlorfenapyr, which are important in assessing the expected
concentrations in the environment and the potential for exposure of birds to chlorfenapyr.

According to EPA (1992), exposure to a stressor is determined by the following factors:

. Persistence and compartmentalization in the environment;

Duration and frequency of residue pulses;
Kinetics of accumulation and depuration;
Seasonality of use and ecological relevance.

Summary of Physicail and Chemical Characteristics of Chlorfenapyr.

Structure

Chemical name
UPAC

CAS

CAS Number
Molecular weight
Molecular formuia
Water solubility

Vapor pressure

Kow
Hydrolysis

Agueous photolysis

Soif photolysis

15

B

/

Cl
FC

OC,H;

4-bromo-2-{4-chlorophenyl)-1-
{ethoxymethyl)-5-{triflucromethyl)-
pyrrole-3-carbonitrile

4-bromo-2-(4-chlorophenyl)-1-
(ethoxymethyl)-5-(trifluoromethyl)-
1H-pyrrole-3-carbonitrile
122453-73-0

407.6

C,sH,BrCIF,N,O

0.12, 0.13, 0.14, and 0.12 ppm in

deionized water, at pH 4, 7, and 10
buffers, respectively

4.05 x 10°® torr at 25°C
67670 (Log K,,, = 4.83)

Stable to hydrolysis over 30 days in
pH 5, 7 and 9 buffers

Half-life 5-7 daysinpH 5,7 and 9
buffers

Half-life 130 £ 40 days
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Aerobic Soil

Lab Half-life 230 days - alluvial clay
loam (Japan)
250 days - volcanic ash light clay
(Japan)
241 days - clay soil (TX)
349-415 days - sandy loam (CA,
MS, NC,NJ)

Anaerobic Soil - Lab Half-life 670 days - sandy loam
(NJ)

Field Dissipation Half-lives 175-418 days (CA, FL, MS, TX),
average 275 days

K age 32- 155

K ges 67 - 362

Ko
AC 303630 11500 (median)
CL 312094 3060

General information on Use Pattern

Chlorfenapyr will be used primarily to control the budworm, bollworm, and armyworm complex
in cotton across Southern Cotton, and to control mites and worm pests in Western Cotton. The
proposed labels are provided in Appendix 1. In Southern Cotton, applications will generally
begin about July 1, for budworm and bollworm. From August 16 to boll maturation, applications
may be made for budworm and bollworm and for the armyworm complex. In Western Cotton,
applications for early season mite control could start as early as May 1. Applications for mid-
season mite control would be possible starting June 15. Applications for the budworm and
bollworm and the armyworm complex could begin by July 1 and continue until boll maturation.
in all areas of the Cotton Belt, the budworm, bollworm, and armyworm moths must find and
colonize the fields, and this colonization depends on many factors that are difficult to predict.
Although it may be necessary to treat for budworm and bollworm several times during the
season, the current labels allow a maximum single application of 0.3 lb. a.i./A and a maximum
total of 0.5 Ib. a.i./A per season, with a minimum interval of five days between applications.
Due to the variable nature of insect infestations in cotton, and the nature and scope of
Integrated Pest Management (IPM) programs for resistance management in cotton, it is difficult
to predict which fields will need a chlorfenapyr treatment or whether a particular field will be
treated once or more often.

Details of product use relevant to avian exposure and risk are discussed below, under
Ecosystems Potentlally at Risk (see page 23).
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Physical and Chemical Properties and Fate in the Environment

The dissipation and compartmentalization of chiorfenapyr in different environmental matrices is
influenced by several factors. The three physical and chemical properties of chlorfenapyr that
have the greatest impact on this distribution are its very low volatility, extremely low water
solubility, and strong binding to soil.

Chlorfenapyr and CL 312094 (its major metabolite in soil, sediment, and fish), are strongly
adsorbed to soils, with K, of 11500 and 3060, respectively. The large soil/water adsorption
coefficients and the low water solubility of chlorfenapyr (0.12 ppm) and CL 312094 (0.36 ppm)
indicates that the compounds are immobile in soil and leaching would not be expected to occur.
In the laboratory, chlorfenapyr is degraded in soil under aerobic conditions with half-lives of
230-250 days in an alluvial clay foam and a volcanic ash light clay from Japan, in 241 days in
clay soit from Texas and in 349-415 days in sandy loam sails from California, Mississippi, North
Carolina and New Jersey. Several metabolites, most of which are considerably less toxic than
parent (see page 21), were identified and include CL 312094, CL 303267, CL 303268 and
CL 325195. Chlorfenapyr slowly degraded in soil under anaerobic conditions, with a half-life of
670 days. As in the aerobic soil studies, the major compound produced is CL 312094. A soil
photolysis study showed that chiorfenapyr degrades more rapidly in the presence of light than
in an aerobic sofl metabolism study. Half-lives on soil are estimated to be about 75 days of
continuous irradiation or 130 1+ 40 days for a 14-hour photoperiod, which would represent
approximately 225 days in the field. Two compounds, CL 303268 and CL 325195, were formed
over 30 days, but they each accounted for only 5% of the applied dose. Half-lives in five field
dissipation studies range from 175-418 days. The study on a sandy soil in Florida clearly
demonstrates that there should be no concerns about the leaching potential for this compound
since there was no movement of the compound through the soil profile on a sand (92% sand,
4% silt, 4% clay, 1.5% O.M.) which received 60 inches of rainfall in the year after application,
and 95 inches of rainfall over the 540 days of the study (MRID Nos. 43492850 and 44452622).

The dissipation and degradation of chlorfenapyr, observed in the laboratory and in five field
dissipation studies, are corroborated by the results of a related outdoor cotton field dissipation
study conducted with ["C} chlorfenapyr (MRID No. 44452623). in this latter study, [Phenyl-U-
“C} and [2-Pyrrole-**C] chlorfenapyr were separately applied to cotton fields of sandy loam soil
at a nominal use rate of 0.40 Ib. a.i./A in a single application. The radioactivity was largely
confined to the top 0-3 inch soil profile, with a steady decline in the concentration of [“C]
chlorfenapyr over time. Highly acidic solvents (pH 0.18) were required to extract the bound
radioactivity; this indicates that these bound radioactive residues are not likely to be biologicalfy
available (MRID No. 44452623). The pathway for degradation included debromination to
CL 312094, N-dealkylation to CL 303268 and CL 303267 and oxidation to CL 325195, along
with other minor metabolites (Figure 1). A degradation half-life of 275 days was calculated by
curve fiiting the time-course decline of the normalized percent of the total recovered
radioactivity (TRR) that is present to a first order regression model. The microbial and
photolytic degradation of chlorfenapyr in arable soils contributes significantly to its dissipation
under agricuitural tse conditions.
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Figure 1. Degradation Pathway for Chiorfenapyr in Field Soil
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Biological/Mode of Insecticidal Action

Chlorfenapyr is a member of a novel class of insecticide-miticides called pyrroles. In vitro
studies have shown that chlorfenapyr can be converted by mixed function oxidases (MFOs}) to
CL 303268, which targets the mitochondria, and that the fatal biochemical effect is due primarily
to uncoupling of oxidative phosphorylation. The proton (H+) gradient across mitochondrial
membranes is disrupted and the ability of the mitochondria to produce ATP from ADP is
impeded. The impediment leads to cell death and may ultimately lead to the death of the target
pest (Treacy ef al. 1994).

This mode of action (Figure 2} is supported by the following information. First, herbivorous
insects generally are known to be able to oxidize xenobiotics (Hung et al. 1990). Second,
CL 303268 has been identified in tobacco budworm (Heliothis virescens) larvae (Treacy et al.
1994). Third, Colorado potate beetles {Leptinotarsa decemlineata), exposed to the microsomal
mono-oxygenase inhibitor piperonyl butoxide, were significantly less sensitive to chlorfenapyr
than beetles that were not exposed to piperony! butoxide (R. M. Hollingworth, unpublished).
Piperony! butoxide would inhibit oxidative metabolism and the biotransformation of chlorfenapyr
to CL 303268, in this particular case. And fourth, CL 303268 has been shown to be a potent
uncoupler of oxidative phosphorylation in mouse liver mitochondria. CL 303268 stimulated
state-4 respiration and decreased respiratary control in mouse liver mitochondria. Stimulation
of state~4 respiration continued until oxygen was depleted. The UC,,;is the concentration which
causes 50% uncoupling of oxidative phosphoryiation in the bicassay. The UCs, for CL 303268
in this system was 2.4 nM (nanoMolar), whereas the UC,, for chlorfenapyr in the same system
was >1000 nM (Treacy et al. 1954).

One very important result from the laboratory evaluations was the relative toxicity of the
compound to target pests by the oral and the dermal routes of exposure. Screening work had
shown that the compound is toxic to insects by both routes of exposure (Lovell et al. 1990).
Treacy et al. (1990) evaluated the toxicity of chlorfenapyr to 5th instar tobacco budworm larvae
by oral gavage and by topical application. The 48 hour oral LD, was 5.7pg/gram, whereas the
48 hour dermal LDy, was greater than 450 pg/gram. For tobacco budworm larvae, it is not clear
if the difference between oral and dermal toxicity is due fo biochemical activation of the
chiorfenapyr to CL 303268 in the hindgut, or to fimited adsorption to, and/or adsorption through,
the cuticle, or to some combination of these factors (Treacy et al. 1990). The work by Treacy ef
al. (1990) also provides a working leve! for concentrations in dying insects. This value, 5.7 pg
chlorfenapyr/gram insect wet weight, was obtained in tobacco budworm farvae that averaged
212 mg in weight.

Additional detail on the mode of action of chiorfenapyr is provided in Appendix 2.
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Figure 2. Uncoupling of Oxidative Phosphorylation in the Mitochondrion
by CL 303268
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Overview of Toxicity

Chlorfenapyr is a “pro-insecticide” that must be metabolically converted to an active form,
CL 303268, by mixed function oxidases (MFOs). The active form is a potent uncoupler of
oxidative phosphorylation in mitochondria. Mammals have a lower titer of MFOs and
chlorfenapyr is metabolized via different pathways to other metabolites without significant
accumulation of CL 303268. This metabolic selectivity is thought to account for the relative
level of safety in mammals. The following table gives an overview of the comparative toxicity of
chlorfenapyr and its major soil degradates.

Compound Bird LD,, Fish LC.,; Aquatic Invert EC, " Mammals ?
{ma’kg b.w.} (na/Ly’ (ng/L} {marka b.w.}

Chiorfenapyr | Bobwhite: 34 Bluegill: 11.6 Daphnia: 6.11 Rat: 441/1152

AC 303630 Mallard: 10.3 Rainbow: 7.44 (dynamic) (M, F)
Red-winged (dynamic) Mouse: 45/78
Blackbird: 2.2 M, F)

CL 312094 Bobwhite: >1600 | Blueglll: >028 Daphnia: 600 {stafic) | Rat: >5000
Mallard: >2400 {dynamic} (M, F)

CL 325195 Bobwhite: 741 Blueglil: 2100 (static) | Daphnia: 1700 Rat: 776/1367
Mallard: >2250 {static) (M, F)

CL 303268 Bobwhite: 25 Environmental Environmental Rat: 27/29
Maliard: 77 Concentrations Concentrations (M. F)

Insignificant ® insignificant ®

CL 303267 Bobwhite: >2250 | Bluegiil: 70 Daphnia: 107 (static) | Rat: >5000

Mallard: >2250 {static) M, F)

MRID Nos. 42884201, 4349282, 443403825, 43492826, 43492827, 43492828, 44452620,
42770227, 42770228, 43887004, 43492800, 43492810, 43887005, 43887606, 44452611,
44452612, 42770231, 42807801, 42770232, 43492815, 44452617, 44452618.

Because CL 303268 accounted for less than 1% of the soil total recovered radioactivity (TRR) in
both laboratory aerobic as well as field dissipation studies, the environmental concentrations of
this metabolite are not of ecotoxicolpgical relevance.

Bioaccumulation

Based on metabolism studies in several species, chiorfenapyr is rapidly eliminated following
oral administration to the rat, goat, cattle, hen and also following exposure to fish, and
accordingly, is not expected to bioaccumulate in these systems.

Although highly lipophilic, chlorfenapyr does not accumulate in the rat; over 85% was excreted
within two days (MRID No. 43492844). Chlorfenapyr quickly establishes a fow level equilibrium
in the fat, as demonstrated by the fact that the residue levels remained virtually constant,
irrespective of whether the animals received a single low dose, multiple low doses, or a single
high dose. This pattern of deposition and depletion of chlorfenapyr in fat tissues in the rat is
also observed in poultry, goats (MRID No. 43492855) and cattle.

The metabolic fate of chlorfenapyr was ihvestigated in domestic hens (MRID No. 43492852).
Hens were dosed daily with “C-chlorfenapyr in gelatin capsules for seven days. High-dose
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groups received 1.82 - 1.86 mg/day and low-dose groups received 0.36 - 0.39 mg/day. Results
showed that chlorfenapyr is rapidly eliminated in excreta (78% to 93%) in laying hens dosed
daily for seven consecutive days.

In addition, parent chiorfenapyr comprised only 5% of the total residue in the bluegill in a fish
bioaccumulation study (MRID No. 43492852). Based on the actual concentration of
chlorfenapyr in the fish and aquarium water, the calculated bioconcentration factor (BCF) for
chlorfenapyr in whole fish was 74. The only metabolite, the desbromo-derivative CL 312094,
accounted for the remaining residue. This metabolite is less toxic to bluegill than the parent
(LCs, >928 ppb), practically nontoxic to mammals (Rat Oral LD;, >5000 mg/kg) and slightly
toxic to birds (Mallard/Quail Oral LDs, >1600/2400 mg/kg). The half-life for depuration in bluegill
was 3-4 days.

The pattern of deposition in and depletion from the fat of chlorfenapyr in cattle, observed in a
28-day feeding study, provides strong evidence that bioaccumulation does not occur in
mammals (MRID No. 43492859). (n cattle, after 28 days of dosing at 150 mg/day
(approximately 0.25 mg/kg b.w./day by capsuile) the level of chiorfenapyr in the fat was less
than 0.6 ppm. The low level of chiorfenapyr in the fat after a 28-day repeated exposure
suggests that bioaccumulation in mammals is unlikely to occur. The level in fat decreased
further to less than 0.06 ppm after a 14 day withdrawal period. This supports the conclusion
that mammalian species are capable of depleting residues of chlorfenapyr and that this material
is not bioaccumulated in the fat. It is noteworthy that residues in milk fall below detectable limits
(LOQ = 10 ppb) within 24 hours of the cessation of dosing.

Depletion of Residues of chlorfenapyr in Bovine Fat

Treatment Average Dose of Wt. of Fat Measured
Group and AC 303630 in Sample Concentration in
Animal No. mg/kg h.w.fday (kg) the Fat
{ppm)
Group A’
663 0.270 1.108 0.597
670 0.249 1.075 0.026
675 0.288 0.747 0.153
Group B?
668 0.250 0.927 0.053
669 0.220 1.268 0.010

'Group A was treated for 28 days then evaluated for content of chiorfenapyr.

2Group B was treated for 28 days then was withdrawn from treatment for 14 days prior to evaluation for
content of chlorfenapyr.

The above studies in mammals, pouttry and fish demonstrate rapid metabolism and excretion of
chlorfenapyr residues and indicate that bioaccumulation in animals, or biomagnification of
chiorfenapyr in the food chain, is highly unlikely.
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Ecosystems Potentially at Risk

The Cotton Agroenvironment

Meaningful definitions of ecosystems are elusive because it is difficult to precisely define their
spatial and temporal scales. In an attempt to circumvent this difficulty, the term ecosystem will
therefore be replaced by “cotton agroenvironment” which we define as the agricultural land that
is capable of supporting commercial cotton production and a border area of 50 meters
surrounding each field. This definition is suggested because it describes the area that will
receive the vast majority of residues of chlorfenapyr by direct application or drift, and is
therefore the area where risk could occur (see Analysis for supporting data, pages 46 and 59).
Operationaily, the individual cotton field is the basic spatial unit for pest management;
recommendations for treatments will be made at the field level. The temporal scale for the
cotton agroenvironment is suggested to be 20 years; this value is based on what historically
would be twice the use-life for an insecticide for control of budworm and bollworm in cotton
(Herzog ef al. 1996).

Cultural Practices in the Cotton Agroenvironment

in general, the cotton agroenvironment is a tilled annual monoculture surrounded by the 50
meter border. Across the Cofton Belt, the cropped areas generally have similar edaphic
characteristics, allowing them to support cotton production. They are tilled and maintained in a
generally similar fashion within a locale. A key part of this maintenance is control of insects,
frequently with insecticides, and control of weeds, either mechanicaliy or with herbicides. From
the standpoint of the cotton portion of the system, crop protection chemical treatments are used
to reduce competition from other plants and limit plant damage by insects. The parts of the
cotton plant that are critical to protect from insects are the squares (buds), bolls, and the
leaves. We will show that from the standpoint of birds, the cotton portion of the system is a
relatively poor habitat to forage for food. Weed and insect populations will be low in properly
managed fields. Soil invertebrate populations are also likely to be low due to tillage practices.
The cotton plants themselves are not typically eaten by birds. There is variability in production
practices across the Cotton Belt, which we will address by discussing Western Cotton (West
Texas, Arizona, and California) and Southern Cotton (Texas High Plains east to North Carolina)
separately. Chlorfenapyr will be used in two different ways, as shown in the PIRATE® and
ALERT® labels, and the use pattems roughly correspond to Southern and Western Cotton.
Following is a description of cuitural practices in the these two portions of the Cotton Belt. {See
also Figure 3, page 26.)

Land preparation is intensive in most cotton production areas. Cotton has an average crop
production time of 240 days. Weather permitting, cotton land is disced and rows are formed in the
fall following crop harvest. In the spring, the rows are reformed in preparation for planting.

Southern Cotton

Annual Pattem - In Southern Cotton (from Texas High Plains to the Carolinas), planting typically
takes place from mid-April through May. Seedling cotton will emerge one to two weeks after
planting if weather is optimal. Pinhead square stage begins in late-May to early-June with first
bloom occurring in July. Peak bloom begins in mid-July and continues for 4 - 6 weeks at which
point boll maturation begins. Harvest typically begins in September and can run through
November. Southern Cotton produces moderate to high average ylelds of 172 to 2% five hundred
pound bales per acre. The High Plains region of Texas (low input) can have low yields of about ¥z
bale per acre.
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Irrigation - In general, there is adequate soil moisture until July. In July, dry periods may occur
and supplemental irrigation is required. Approximately 30% of the Southern Cotton acreage
receives supplemental overhead irrigation, usually through center pivot systems. Most of this
acreage is concentrated in the Mississippi Delta and the High Plains of Texas. lrrigation, if
required, is provided through August.

Weed Management - After crop emergence, the crop is fypically cultivated 2 - 3 times to control
weeds and to aerate the soil for better crop growth. Weed control in cotton is critical to reduce not
only competition from weeds for nutrients and water, but also to reduce contamination of the
cotton fint with weed parts during harvest. Weed contral is accomplished with a combination of
cultivation, preplant, preemergent, and multiple postemergent herbicide applications.

Pest Management - From crop emergence to the pinhead square stage, the crop should be
protected from arthropod pests such as thrips and aphids. In general, crop protection is provided
by an at-planting application of a granular soil insecticide. At pinhead square (late-May to June),
overwintering boll weevils, plant bugs, and the 1% Heliothis generation can be serious pests
causing significant square loss. Pre-bloom stage is Phase { of the Southern States Resistance
Management Plan. The primary objective in Phase 1 is to preserve the efficacy of the pyrethroids
and the organophosphates. The guidelines recommend that pre-bloom crop protection products
should be selected based on consideration of afl insect pests in the field to be treated, impact on
beneficial arthropods, and risk of control failures due to pesticide resistance in subsequent
Heliothis generations.

Phase Hl is the post-bloom stage of cotton. By early- to mid-July, Hefiothis moths of the June
infestation emerge and begin laying eggs in cotton. Pest population levels typically exceed
treatment thresholds and require control. Selection of pest control materials during this stage is
particularly critical because all pests can muitiply through the remainder of the season. In late-
July through September, moths of the July infestation emerge and begin laying eggs in cotton.
However, Heliothis generations become less distinct as the season progresses due to varying
developmental time and extended egglay by individual moths. These circumstances result in
overiapping generations and the occurrence of all growth stages (eggs, larvae, and moths)
simultaneously in the field. From July through September, aphids, armyworms and loopers can
be important pests that require control measures. Boll weevil infestations may also require control
measures untii harvest.

PIRATE® Use Pattern

Mite Control on Mid- to Late-season Coton - PIRATE applications at rates ranging from 0.15 {o
0.2 Ib. a.i./A provide effective control of mites on cotton.

Worm Control on Mid- to Late -season Cotton - PIRATE applications at 0.2 Ib. a.i./A will provide
effective control of beet armyworm. Rates of 0.3 Ib. a.i./A alone, or 0.2 to 0.25 in a tank-mixture
with labeled larvicides, will provide effective control of tobacco budworm and cotton boliworm.
The unique mode of action of PIRATE provides control of budworm and bollworms resistant to
other chemistries. In addition, these rates will also control other armyworms and loopers present
in the field at time of application.

Input costs - in general, input costs to produce a good cotton crop are moderate to high. For
example, a grower could expect to spend, at a minimum, $450 per acre for land preparation,
planting, cultivation, weed and insect control, harvest preparation, and harvest. Insect control
treatments are highly dependent on pest pressure and can further increase costs.
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Western Cotton

Annual Pattern - In Western Cotton (West Texas fo California), planting typically takes place in
April through mid-May. However, in some areas, such as the Lower Rio Grande Valley of Texas,
planting may occur as early as February. Seedling cotton will emerge about one to two weeks
after planting if weather is optimal. In general, pinhead square stage begins in June with first
bloom occurring in July. Peak bloom begins in late-July and continues for 4 - 6 weeks, at which
point boll maturation begins. Generally, harvest begins in September and runs into December.
However, in the Lower Rio Grande Valley of Texas, harvest may begin as early as late-July for
cotton planted in February. Western Cotton can produce high average yields of 2%z to 3 five
hundred pound bales per acre. Stalk destruction shortly after harvest is a common practice in
Western Cofton to reduce overwintering insect populations, especially boll weevil and pink
bollworm.

Irrigation - Irrigation is used on the vast majority of Western Cotton acreage. Typically irrigation
starts after crop emergence (March through April) and continues until crop maturity {(mid-August
through September). Irrigation is provided primarily via furrow irrigation with some overhead
irrigation. it is provided on a 10 day schedule or as needed.

Weed Management - After crop emergence, the crop is typically cultivated 2 - 3 times to controi
weeds and to aerate the soil for better crop growth. Weed control in cotton is critical to reduce not
only competition from weeds for nutrients and water, but also to reduce contamination of the
cotton lint with weed parts during harvest. Weed control is accomplished with a combination of
cultivation, preplant, preemergent, and multiple postemergent herbicide applications.

Pest Management - From crop emergence and until pinhead square, the crop should be protected
from arthropod pests such as mites and thrips. In general, crop protection is provided by an at-
planting application of a granular soil insecticide. Early season mite infestations are typically
controlled by thrips; however, insecticide applications may be warranted. At this stage of cotton
growth, thrips can be a beneficial insect that keeps mite numbers low, or it can be a pest causing
damage to the cotton. Lygus (plant bugs) become important pests at the pinhead square stage.
Once applications are initiated for lygus control, there is little control of mites by naturaf enemies.
Mites continue to be a problem on cotton until September, with peak squaring (mid-July) as the
most critical period for contral. Pink bolliworm is the major worm pest in Arizona and California
cotton. First generations begin feeding on small squares, with later generations feeding on bolls.
Pink boliworr populations peak in August and September. During peak bloom, worm pests, such
as budwornvbollworm and armyworms, may cause significant damage to the crop.

ALERT® Use Patierns

Mite Control on Seedling Cotton (May to early~June) - ALERT used at low use rates (0.075 - 0.15
Ib. a.i./A} provides effective control of mites infesting seedling cotton (< 12" in height).

Mite/Budworm/Bolfworm/Armyworm Controf on Mid- to Late-season Cotfon (July fo September) -
ALERT applications at rates ranging from 0.15 to 0.25 Ib. a.i./A for mites and 0.2 to 0.3 Ib. a.i./A
for worms are the effective for control of these pests on mid- to late-season cotton.

Input costs - In general, monetary input costs to produce a good cotton crop are moderate to high.
Water and insect control costs can be very high. For exampie, a grower could expect to spend
typically $590 per acre for land preparation, planting, cultivation, weed and insect control, harvest
preparation, and harvest. Insect control treatments are highly dependent on pest pressure and
can further increase costs.
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Figure 3. Cotton Development and insect Occurrence in U.S. Cotton.
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Field Borders

The border area surrounding the cotton field is potentially a more suitable habitat for birds than
the treated field itself. This border comprise a wide variety of vegetation types and associated
ecotones grading into the cotton field. The types include, inter afia, desert scrub, riparian,
hardwood forest, pine forest, bottomland forest, grassland, and other cotton or agricultural
fields. More detail will be provided about these habitat types in the Analysis.

As mentioned earlier the border area was defined as 50 meters for purposes of this
assessment, since drift could deposit residues in this area. (See Analysis for supporting data,
pages 46 and 59.)

It is possible to derive estimates for the maximum acreages of cotton field borders that have
potential to contain residues. First, there are about 12,425,000 acres (range 7,926,300 to
16,931,400 acres) of cotton routinely planted in 16 states of the US Cotton Belt annually (AL,
AR, AZ, CA FL, GA, LA, MO, MS, NM, OK, NC, SC, TN, TX, VA). These numbers represent
the averages and minima and maxima for the period of 1965 through 1996. (USDA Agricultural
Statistics, 1980, 1986, and 1997). The numbers are not expected to change significantly due to
the edaphic and climatic requirements of commercial cotton production. Second, a
representative commercial field size might range from 10 to 200 acres. Third, assume the
fields are square. Given these assumptions, the following table shows ranges for acreages of
the 50 meter borders around cotton fields.

Cotlon Acres Field Sizc Number of Acres in the
(Acres) Fields Border

12,425,000 10 1,242,500 15,410,000
12,425,000 50 248,500 6,138,000
12,425,000 100 124,250 4,212,000
12,425,000 200 62,125 2,914,000

These values represent conservative estimates of the non-crop acreages potentially exposed to
chlorfenapyr, if all cotton acreage were to be treated. Not all cotton acres will be treated with
chlorfenapyr; most of the market is in AL, AR, CA, FL, GA, LA, MS, and TX based on Section
18 Emergency Exemption applications for 1994, 1995, 1996, and 1997. Furthermore, not all
the acres in these states will be treated in any given year. For example, a highly conservative
overestimate assumes 19% of the total acres planted to cotton may receive a chlorfenapyr
application. This is based on a historical average of 6.8M acres of cotton requiring treatment
for the control of tobacco budworm/cotton bollworm. From state resistance monitoring resuilts,
it can be conservatively estimated that resistant tobacco budworm/cotton bollworm infest
approximately 20%, or 1.4M acres, of the 6.8M acres. Cotton acreages requiring insecticide
applications for mite and beet armyworm infestations, historically average 1.1M and 0.8M
acres, respectively. Based on a high market estimates, maximum of 50% of these acreages
{0.6M for mites and 0.4M for beet armyworm) may receive chlorfenapyr applications. Another
consideration is that not all of the border will be non-crop — often agricultural fields are adjacent
to other agricultural fields. Finally, the body of data on drift indicates that the levels of
chlorfenapyr residues in the border will be much lower than the residue levels in the treated
fields.
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Assessment Endpoints For Avian Risk

According to the EPA Framework, assessment endpoints are explicit expressions of the actual
environmental value that is to be protected (EPA 1992). There are several criteria for selecting
assessment endpoints. These criteria include ecological relevance, susceptibility to the
stressor, and the relationship of the assessment endpoints to management goals. Also, it
would be ideal if assessment endpoints could be measured directly and thereby serve also as
measurement endpoints (EPA 1996). Such a direct relationship would reduce the uncertainty in
the assessment.

Each assessment endpoint must contain two elements: the valued ecological entity and the
characteristic of that entity which is potentially at risk and which is important to protect (EPA
1996). For this assessment, the valued ecological entity is the bird species associated with the
cotton agroenvironment defined above. Endpoints are established for three levels of biological
organization of the valued ecological entity: the individual, the local population (i.e., birds
associated with a single cotton agroenvironment — see Footnote %), and the regional population
(i.e., birds in a county or larger unit).

At the individual level, reductions in survival and reproduction due to direct effects of
chlorfenapyr have been selected as endpoints, based on the toxicity characteristics observed in
laboratory tests. At the local population level, change in population size due to changes in
survival or reproduction has been selected. At the regional population level, change in
population size due to changes in survival or reproduction has also been selected as the
endpoint. The assessment endpoints selected are for direct effects, not secondary or
“cascading” effects (EPA 1996). The rationale for focusing on direct effects is that use of
chlorfenapyr is not expected to alter the insect or plant food bases compared to the food bases
that currently exist. These food bases have come about due to current and historical
management of insects and weeds in cotton and other cuitural practices.

The assessment endpoints selected clearly have ecological relevance, and have the potential to
be susceptible to chlorfenapyr. Furthermore, both the valued ecological entity and the
characteristic to be protected are identified. The major shoricoming of the assessment
endpoints selected is that they are not measured directly under the current FIFRA Pesticide
Assessment Guideline requirements for testing. Therefore, it will be necessary to use
measurement endpoints that are different from the assessment endpoints. Although some
uncertainty may be introduced into the assessment because of this difference, it will likely be
small, because the assessment endpoints can be represented by variables that it is possible to
measure, monitor, or model with reasonable confidence.

Measurement Endpoints for Avian Risk

Measurement endpoints are measurable responses to a stressor that are related to the valued
characteristics identified by the assessment endpoints (EPA 1992). There are several
considerations for selecting measurement endpoints. These considerations include: relevance
to the assessment endpoint; consideration of indirect effects; sensitivity and response time;

2 |1 is ciear that this use of tha term “pogpulation” could be debated. It is clearly debatable whether the 2 or 3 pairs of
songbirds inhabiting the border around a cotton field are a population in the strictest sense. Such a small number of pairs of
birds would be highly subject to the vagaries of weather and predators, and might easily become “extinct”. Nonetheless,
because the field is the basic management unit, as well as the likely experimental unit, some term needs to be used to
describe the birds associated with individual units of the agroenvironment.
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signal-to-noise ratio; consistency with assessment endpoint exposure scenarios; diagnostic
ability, and practicality (EPA 1992).

Since the 1992 Framework document, EPA has issued a draft guidance document for
ecological risk assessment (1996). In the guidance document, the term “measurement
endpoints” was replaced with three terms. These terms are “measures of effect”, “measures of
exposure” and “measures of ecosystem and receptor characteristics”. Measures of effect are
measures used to evaluate the response of the assessment endpoint when exposed to the
stressor. Measures of exposure are measures of how exposure may be occurring, including
how a stressor moves through the environment and how it may co-occur with an assessment
endpoint. Measures of ecosystem and receptor characteristics include ecosystem
characteristics that influence the behavior and location of assessment endpoints, the
distribution of a stressor, and life history characteristics of the assessment endpoint that may
affect exposure or response to a stressor. In fact, all of these measures are inter-related to
some extent.

Some general observations about the approach taken in deciding upon the measures used in
this assessment are in order. The assessment endpoints selected are not measured in the
standard testing battery required by the current Pesticide Assessment Guidelines. Nor can
some of these assessment endpoints be readily estimated from the results of standard tests.
Therefore, we decided to rely on a suite of measures and a weight-of-the-evidence approach
rather than relying on a single index or measure. An advantage of endpoints at different levels
of biological organization is that the likelihood of effects at one level can be inferred from the
likelihood of effects at lower levels. The use of a suite of measures at different levels of
biclogical organization can build greater confidence in the conclusions of the assessment (EPA
1992). While this approach may not make regulatory decisionmaking easy, because it does not
necessarily provide point estimates that indicate risk or lack of risk, it does provide the risk
manager with a wealth of information with which to evaluate relative risks and to recommend
effective risk mitigation measures.

As noted above, the various measures — effects, exposure, ecosystem and receptor
characteristics — are, by their nature, inter-related. The same statement holds true for the three
levels of biological organization selected. It is somewhat artificial to draw a sharp distinction
between survival and reproduction of individual birds versus survival and reproduction of local
or regional populations of birds. Nonetheless, it is also clear that risk managers have questions
about potential effects of a stressor at the different levels of biological organization. In an
attempt to address these questions, the various parts of the chlorfenapyr data base will be
relied on differentially for the different levels of biological organization. Again, this is a
somewhat artificial distinction, because in a sense the entire data base relates to all three levels
of biological organization.

Although the distinctions being drawn are somewhat artificial, they provide a major advantage
in this higher tier assessment compared to a Tier 1-type assessment. In a Tier 1-type
assessment, which relies primarily on Risk Quotients and published residue levels, it is difficult
to integrate information on other measures, such as measures of ecosystem and receptor
characteristics.

Individual Birds

Protection of individual birds is a valid risk management objective, especially for threatened or
endangered species. However, neither the standard laboratory toxicity tests under
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Subdivision E nor the standard “Hoerger and Kenaga” (1972} estimates of residues on certain
bird food items are useful for assessing risk to individual birds. Toxicity information in and of
itself may be an indicator of effects if a bird receives a dose. Day of application, worst case
residue levels on certain bird food items are not reliable estimators of dose, because of the
vagaries of bird feeding behavior.

The measure of effect used for individual birds will be the general toxicity profile for
chlorfenapyr. The measure of exposure used will be the general partitioning and degradation of
chiorfenapyr in the environment. Measures of ecosystem and receptor characteristics will
include: state lists of birds in cotton-growing regions, along with information on their habitat
preferences, seasonal occurrence, and feeding and breeding habits; data from avian censuses
in and around cotton fields across the Coftton Belt; Section 18 Emergency Exemption
monitoring efforts by the States; avian field study information, and estimates of the food base
for birds in cotton fields and associated non-cotton habitats. This latter estimate can be made
from the entomological literature and the cotton scouting guides published by state Extension
Services.

Local Bird Populations

In the context of this assessment, local bird populations are defined as those populations
inhabiting individual cotton agroenvironments. It should be clear that the information used to
assess risk to individual birds is also applicable at this higher level of biological organization.
The information for individual birds helps to focus the assessment on the birds most likely to be
exposed and identifies species at risk. Also, the conclusions for risk to individual birds will be
important in evaluating risk to local bird populations.

The measures of effect used for local populations will be the numerical results of the standard
laboratory toxicity tests under Subdivision E, i.e., LDy, LGy, 28-day feeding, and avian
reproduction study results, and similar non-guideline toxicity studies. The measures of
exposure used will be the results of the numerous field studies that provide residue levels, and
their decline over time, in relevant avian food items. The measures of ecosystem and receptor
characteristics will be incorporated by selecting bird species that are likely to be exposed to
residues of chlorfenapyr due to their feeding habits and the times they use the cotton
agroenvironment.

Regional Bird Populations

In the context of this assessment, regional bird populations are defined as those populations
inhabiting the cotton agroenvironments in convenient politically-based units such as counties
and states, or biologically-based ecoregions. It should be clear that the information used to
assess risk to individual birds and local populations is also applicable to this level of biological
organization. Also, the conclusions for risk to local bird populations will be important in
evaluating risk to regional bird populations.

At the regional population level of organization, the measure of effect will again be the general
toxicity profile for chlorfenapyr. The measure of exposure will be the general partitioning and
degradation of chlorfenapyr in the environment. Measures of ecosystem and receptor
characteristics will include information on the borders of the cofton agroenvironment,
information on the extensiveness of applications of chiorfenapyr, and information on the
extensiveness of cotton production.
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The suites of measures selected and the different levels of biological organization assume
applicable exposure scenarios, are likely to be susceptible to chlorfenapyr on the same time
scale as the assessment endpoints, and are praciical to measure. It is assumed that they have
acceptable signal-to-noise ratios. Many of the measures do not possess diagnostic ability
specific to chlorfenapyr; hence inferences about effects will be biased towards overestimates
(i.e., based on laboratory toxicity information, mortalities observed in field studies may be
inferred to be due to chlorfenapyr). The measures do not relate particularly well to indirect
effects, but as explained above, chlorfenapyr is not expected to alter the insect or weed food
bases, given the existing need to manage insects and weeds in commercial cotton fields.

Ecological Effects

As mentioned in the Background, there is a large database of guideline and non-guideline
studies of chlorfenapyr in the laboratory and in the field. There is also considerable information
available on cotton pest management practices, the numbers of acres treated, and the cotton
production system in a spatial context. The ecological effects that could arise from exposure to
chlorfenapyr are intoxication, mortality, or reduced egg production. As developed in the
Conceptual Model below, and the Refined Conceptual Model (page 81), it is expected that
the most important route of exposure will be ingestion of the compound on food items. The
potential for secondary (indirect) effects is likely to be low. The application of chlorfenapyr will
reduce insect populations in the treated cotton fields, but these fields are already managed to
control insects (chlorfenapyr will substitute for application of some other chemistry). There may
be some reductions of the insect populations in the border areas of fields as well, but we will
show that these reductions will be transient and will only occur very close to the treated field.
Chlorfenapyr has no toxicity to plants, so there is no reason to expect effects on the plant food
base.

Conceptual Model

According to the Framework for Ecological Risk Assessment (EPA 1992), summarization of the
information obtained from the problem formulation process is developed into a conceptual
model. The conceptual model allows for the development of working hypotheses about how the
stressor might affect components of the natural environment (NRC 1986). The conceptual
model is used to define possible exposure scenarios. These are qualitative descriptions of how
the ecological components contact the stressor (EPA 1992). The conceptual model also
includes descriptions of the ecosystem at risk and the relationship between the measurement
and assessment endpoints (EPA 1992). Finally, the conceptual model describes the types of
data -and analytical tools to be used in the analysis phase. The general risk scenario to be
evaluated is as follows:
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. Foliar applications of chlorfenapyr on cotton may resuit in residues in different
environmental compartments;
. If levels of residues are sufficiently high and durations of exposure are sufficiently long,

there may be acute or chronic effects on avian species.

Potential Pathways and Routes of Avian Exposure

Table 1 summarizes the conceptual direct and indirect pathways and routes of exposure of an
individual bird to an insecticide applied to cotton. These are discussed in more detail below.
This table is based on a generalized schematic of possible exposures developed by R. Bennett,
ecological planning & toxicology, inc. Note that spatial aspects of treated fields, which are
important in estimating risk to the local and the regional population, will be incorporated into the
refined conceptual model later, during the Analysis phase.

TABLE 1. Conceptual Direct and Indirect Pathways and Routes of Avian Exposure for an
Insecticide Sprayed on Cotton'

Potential Pathway Potential Route

1. Spray Droplets

a, Contacting bird Direct?: dermal, inhalation, ingestion
b. Contacting insects/invertebrates Indirect® ingestion

2. Sprayed plants

a. (Revolatilized in air) {(Direct: inhalation)
b. Residues on plant surfaces Direct & indirect: dermal, ingestion
c. Residues in plant tissue Direct & indirect. ingestion

3. Water (overspray or resulting from runoff)

a. Surface water, wet soil, etc.
b. (Revolatilized in air) Direct & indirect: dermal, ingestion
¢. Residues in aquatic organisms {Direct: inhalation)
Indirect: ingestion

4, Soil (overspray or from runoff or tillage)

a. (Revolatilized in air) {Direct: inhalation)
b. Adsorbed to soil Direct & indirect: dermal, ingestion
c. Adsorbed to sediment Direct & indirect: dermal, ingestion
d. Residues in aquatic organisms Indirect: ingestion

'\Pathways in parentheses are considered insignificant contributors to overall avian risk in the case of
chlorfenapyr due to its negligible volatility.

*Birds may be exposed directly to residue.

3 Birds may be exposed indirectly via another organism or object that has been directly exposed.
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General Partitioning of Chiorfenapyr into Air, Soil, Plants and Qther Possible Food Items, and
Water

In this section, we discuss the potential ways that exposure to chlorfenapyr might theoretically
occur. These theoretically plausible scenarios are evaluated in the Analysis phase.

Chiorfenapyr is applied as a water-based spray of a Suspension Concentrate (SC) formulation.
Applications will be made either with ground or aerial equipment. The general partitioning of the
compound in the environment should be substantially similar for the two types of application
equipment, although the potential for off-site movement, via drift, will likely be greater for the
aerial application method.

As the application equipment moves over the cotton crop, chlorfenapyr is released as a
"medium spray” based on a volume mean diameter (vmd) of 201-300 microns. As these
droplets settle, they may be intercepted by the cotton plants, hit the ground in the cotton field,
or move off-site. Before the droplets settle, birds can only inhale them if they are of sufficiently
small diameter. Droplets which settle onto birds may be absorbed through the skin or ingested
as a result of preening or grooming activities. These would be "primary" routes of exposure in
the first moments after application before droplets settle. Another potential "secondary" route of
exposure would be by ingestion of organisms that have themselves come into contact with the
spray.

Droplets which settle onto cotton plants will come into contact with the waxy cuticle and remain
there, chlorfenapyr exhibits translaminar movement, but no systemic activity. Theoretically, the
compound on the cuticle could volatilize off with time, be washed off the cuticle by rainfall, dew,
or irrigation water, remain in place bound to the cuticle, or degrade to other compounds. In
cotton culture, the leaves are typically removed from the plants using a defoliant prior to
harvest. These desiccated leaves may remain on the soil surface in the cotton field, or they
may be turned under in preparation for planting the next crop. Therefore, any chlorfenapyr that
is bound to cotton leaves could theoretically become incorporated into the upper tilled layer of
soil. From this analysis, considering the treated plant, primary exposure of birds to chlorfenapyr
might occur as follows: by ingestion of the treated cotton plant; by contact with treated surfaces
of the plant; or by ingestion or contact with water that contains chlorfenapyr and has run off
plant surfaces. Because of chlorfenapyr's low volatility, inhalation exposure from treated
surfaces is unlikely. Soil-inhabiting organisms could also be exposed to chlorfenapyr that
remains in cotton leaves that are turned under into the soll. Secondary exposure could occur
as a result of ingesting organisms that come into contact with chlorfenapyr via the primary
routes just listed.

Droplets which settle onto the soil will tend to bind to it and remain there; as will be developed
in more detail later, chlorfenapyr has a very strong tendency to bind to (adsorb to) soil and will
therefore not tend to desorb from it. In a laboratory study, less than 1.5% of the compound was
extractable into water from flooded soil (MRID No. 43492847) during two months under
anaerobic conditions.

The behavior on the soil is analogous to that which theoretically could occur on the leaves.
Because of chlorfenapyr's low volatility and low water solubility, volatilization from the soil
surface or dissolution in dew, rainfall, or irrigation water is unlikely. Residues will either remain
bound in place on the soil, or degrade to other compounds. Residues are unlikely to volatilize
from solutions. Thus, primary exposure of organisms to chiorfenapyr might occur as follows: by
ingesting or burrowing through the treated soil; by contact with the treated soil surface; or by
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contact with water that contains dissolved chlorfenapyr. The secondary route of exposure
mentioned above, i.e. by ingestion of organisms that have come into contact with chlorfenapyr
by the primary routes, also applies here.

The general partitioning and potential routes of exposure described above, will also hold for any
chlorfenapyr that moves off the treated field and settles onto vegetation or bare soil. The major
compartment that could come into play as a result of off-site movement would be a pond or
other body of water adjacent to a treated area. Chlorfenapyr which settles onto a body of water
would either go into solution in the water column, bind to suspended matter in the water, or to
the bottom sediments. Exposure of aquatic organisms could be by immersion or ingestion of
the contaminated water, suspended particies, and sediment.

A considerable body of evidence suggests there will be a significant difference in the amount
and nature of exposure that arises from ground and from aerial applications. In general, it is
known that the potential for drift is less from ground applications as compared to air. This fact
implies that the magnitude of residues in the various compartments on the treated field will be
higher after ground application than after aerial application. Conversely, the likely magnitude of
residues in off-site compartments will likely be greater after aerial application.

Physical and Chemical Properties

The theoretical exposure scenarios described above can be refined based on chemical-specific
properties. The physical and chemical characteristics of chlorfenapyr determine how it will
partition in the cotton agroenvironment and therefore what exposures may be significant.
Exposures via the inhalation route can be expected to make a negligible contribution, if any, to
overall risk. Chlorfenapyr has a very low vapor pressure (4.05X10® torr @25°C) and is
considered to be non-volatile according to results of EPA required tests. In light of
chlorfenapyr's low vapor pressure and its lipophilicity, it is highly unlikely to revolatilize from
solution on the waxy cuticle of plants or on soil or other environmental surfaces. While there is
theoretically some potential for direct avian inhalation exposure during periods of spray
-application, this is unlikely due to the size of droplets produced by typical nozzles. (See page 55
for additional supporting information.)

Because chlorfenapyr's water solubility is very low (0.12 ppm) and because it and its major soil
metabolite have a high affinity for organic matter (K, of AC 303630 = 11500, K. of CL 312094
= 3060), avian exposure pathways involving soll and/or sediment may reasonably be expected
to dominate any direct avian exposure to chlorfenapyr via water. Direct and indirect ingestion of
water will therefore not be specifically evaluated in the assessment.

Table 2 presents a summary of the potentially significant avian exposure pathways for
chlorfenapyr in cotton. These pathways will be examined in the Analysis (see page 81). A
weight-of-the-evidence approach will be employed, using a suite of measurement endpoints as
well as qualitative information, to characterize exposures and risks. This conceptualization will
be further refined in the Analysis.
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TABLE 2. Avian Exposure Assessment for Chlorfenapyr on Cotton: Potentially
Significant Pathways

Route of Exposure Potentially Significant Pathway
Dermal Spray droplets
Plant surfaces
Bare soll
Sediment
Ingestion _ Spray droplets

Infon insectfinvertebrate diet items
Infon plant material diet items

On sediment

In aquatic organism diet items

In vertebrate diet items

Spatial and Temporal Aspects of Exposure

Maximum potential for exposure to chlorfenapyr exists during the period of application (July -
September in Southern Cotton and May - August in Western Cotton). Exposure potential drops
off after application according to the degradation/metabolism rates in various media. This will be
discussed in detail in the Analysis.

At the local and regional population level, the potential for exposure is dependent on the
percent of local/regional acreage planted to cotton, the use of cotton fields by birds, and the
percent of cotion acreage treated with chlorfenapyr in any given year. We will consider these
factors in the Analysis.

Analysis Plan for this Risk Assessment

The database on chlorfenapyr is very extensive and will be used to assess risk at multiple
levels of biological organization. 1t is possible to present only the highlights of the key studies in
the assessment. The discussion of the studies is keyed to detailed summaries in the
appendices that the reader may refer to for more inforration. The Analysis phase will provide
the data, assumptions, and justification for the Risk Characterization phase.
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The Analysis will provide the following information to be used during risk estimation and

characterization.

Analysis Plan Outline — Data to be Considered and How they will be Used

Southern Cotton

Level of Biological

Organization
indlividuals and
Threatened and
Endangeéred Species

" Measure of Effect -
Toxicological data In-general
Measure of Exposun

degradation in the ¢
Measures of Ecos
Receptor Characteristics -
Birds in the Cotton Belt, birds
actually using cotton {cénsuses),
timing of applications, suitability
of cotton as bird habitat(insect .
biomass in managed cotton-and -
environs), field study resuits
Section 18 results

Measures of Effec
Laboratory foxicily ]
Measures of Exposure
Meastred levels:
chiorfenapyr and their
avian food items o

Local Populations

.. .spacies likely to be
" chlorfenapyr
‘Measure of Effect ~ e
Toxicological dataingeneral
Measure of Exposiire:—~
General partitioning-and:
degradation in the envifonment

Reagional -Pppulaﬂqns

Receptor Chars
. ‘Cotton agroenviron

~ .area in cotton .

" "Measure of Effect —

~ ~“Measure of Effect -
- Toxicological data in general
" ‘Measure of Exposure -

Western Cotton Typc of Risk
Estimate
Qualitative

Toxicological data in general Deterministic

.. Measure of Exposure - -
- General partitioning and
. - degradation in the environment

Measures of Ecosystem and
Recaptor Characteristics —
Birds in the Colton Belt, birds
actually using cofton [censuses),
timing of applications, suitability
of cotton as bird habitat (insect

‘blomass in managed cotton and

environs), field study results,
Section 18 results (these are

-primarily for Southem Cotton,

. " but will be considered for

" Western Cotton)
. *Measures of Effects —

- Laboratory toxicity test resuiis

“ Measures of Exposure -
«;":Measured-levels of residues of
- ..chlorfenapyr and their decline in

Quantitative (RQs)
Multiple scenarios
for Southem and
Western Cotton
Deterministic
avian food items

Measures of Ecosystem and
d--Receptor Characteristics - Bird
-+ species likely to be exposed to
“chlofenapyr =

Semi-quantitative
Deterministic

General partitioning and
degradation inthe environment

~Measures of Ecosystem and

Receptor Characteristics ~ .
Cotton agrcenvimnment borders,

“axtent of area treated, extent of
“area in cotton
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Comments on the Problem Formulation Phase for Chlorfenapyr in Cotton

Efforts have been made to perform a comprehensive scoping during Problem Formulation.
Three levels of biological organization have been identified, assessment endpoints and suites of
measurement endpoints have been selected, and a generic conceptual model has been set
forth and refined. The conceptual model attempts to identify all potentially significant exposure
scenarios. A source of uncertainty that has been identified is the indirect relationships between
the assessment and measurement endpoints. This is an issue common to virtually all
ecological risk assessments. A weight-of-the-evidence approach, which uses a suite of
measurement endpoints, is the best approach to minimize this uncertainty.
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